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Review of the materials of South American amphisbaenids has repeat-
cdly emphasized the scattered nature of cur knowledge of these animals.
The available samples scarcely permit the beginning of zoogeographieal
study: not even the ranges of many species can thus far he plotted with
any deeree of eertainty.

Contributing to this is what may be an interesting tendency of certain
groups to speciate on even relatively small mountain ranges. Examples ave
Amphisbaena muiioai Klappenbaeh (1961) vestricted to a series of rela-
tively tow mountains scattered through the towlands of castern Uruguay,
and Amphisbacna vanzolingg Gans (1963h) thus far known from only a
single isolated plateau in southern British Gfuiana. These two species helong
with .lmphisbaena mitehelli Proctor and .. slevini Sehmidt (Gans, 1963a)
among the smallest South American amphishaenids. It is thus not sur-
prising to find that the Serra do Acahy in the State of Pernambuco appears
to be mmhabited by vet a third of these small montane forms. This speeies

1. Notes on amphisbaenids 16.
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Ficure 1. Amphisbaena. Sketech map of the extreme northeast of Brazil to show
the localities mentioned in the text. The 100, 500, and 1000 meter lines have been
shown on the map.




VoL, XXXI] GANS: NEW AMPHISBAENA 615

is elearly distinet, both from the large forms .1, alba, A, pretrei, and AL
vermicnlarts, all of which ocenr in the general vieinity, as well as from
the peculiar, small, lowland species 1. heathi described from Rio Grande
do Norte by the late K. I’. Sehmidt on the basis of two specimens.

This paper deseribes the new species and also furnishes a standardized
redesceription and illustrations of lmphisbacnia heatha. 1t is a pleasure to
name the new form lmphishaena carvalhot atter the collector, Sr. Antenor
Leitio de Carvalho, in recoenition of his contributions to our knowledge
of the herpetofauna of northeastern Brazil and in gratitude for his assist-
ance and hospitality. Dr. Alan . Leviton of the California Academy of
Sciences (CLAS)). Drs. Antenor 1. de Carvalho and Bertha Lutz of the
Museu Nacional, Rio de Janeiro (M.N.) and Dr. George S. Myers of the
Stanford University Systematic Collections (S.U.) made available speci-
mens in their carve. Mrs. Marearet MeKinney sketehed the animals and
Miss (‘harlyn Rhodes furnished techmnical assistance. The description follows
the standard form used in (Gans and Alexander (1962). Figure 1 shows the
localities mentioned in the text. The veview of the amphishaenia is sup-
ported by NSE (-21819.

Amphisbaena heathi Schmidt.

Amphisbaena heathi Scuaint, 1936, p. 29 (plate 3, fig. 1). Terra typica: “Baixa
Verde, Rio Grande do Norte,” Brazil. HOLOTYPE: CAS 49374, PARATYPE:
CAS 49424 (Ceara Mirim, Rio Grande do Norte, Brazil).

Draczosis. A small form of Admphisbacia with a pointed, elongate,
markedly flattened, very wide head, and somewhat prognathous snout, all
cirecumseribed by smooth curves, and covered dorsally by very regular
shields np to the nuchal region, with trapezoidal first parietals in point
contact with each other; and with three supra- and three infralabials. The
form has 183 to 187 hody annuli; 7 to 8 caudal annuli up to the autotomy
constriction (at which the tail is broken in both specimens); 12 dorsal and
I8 to 20 ventral segments to a midbody annulus; and four well expressed,
large, round precloacal pores in the male, none in the female. Only the
lateral sulei, and these but faintly, are apparent. Neither dorsal nor ventral
segments are wider than tong. The color of preserved specimens is an even
brown dorsally, the pigment covering the entire segniental surface and
fading out laterally.

NorEs oN THE TYPES. Both spechmens are externally in reasonable con-
dition, with some slight soft spots.

DescrirrioN. Figure 2 of the present paper shows views of the head,
ficure 3 the cloaca and (autotomized) tail, fienres 4 throngh 6 inclusive
photographs of the coloration and other aspects of specimens. Fiegnre 7



Ficure 2. Amphisbaena heathi. Dorsal, lateral and ventral views of the head
of the holotype, CAS 49374, from Baixa Verde, RGN, Brazil. The line equals 1 mm.
to scale. (M. McKinney, del.)
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FiaUre 3. Amphisbaena heathi. Ventral view of cloaca and autotomized tail of
CAS 49374. (M. McKinney, del.)

compares body proportions with those of .l. carvalhoi. Mevistic data ave
listed in table 1.

This is a small-sized species of Amphisbacna of a brownish dorsal color,
without pattern, but with a slieht dorsoventral countershading. The light-
ened eolor appears to extend anteriorly through the infralabial region. The
entire surface of a dorsal seement is evenly pigmented. Countershading
oceurs by a eradual fading out along the sides with no trace of seemental
drop-out in the (faded) speeimens.

The head segmentation is characterized by lack of major fusions, by a
pair of extremely large prefrontals, and by the faet that the large trape-
zoidal first parietals are only in point contact on the middorsal line. The
head is of generally spatulate appearance, with the snout pointed, elongate,
and markedly flattened. The wide head is circumseribed dorsally, laterally,
and ventrally by smooth eurves that run from the nuchal region to the
rostral tip. The smooth transition is not interrupted dorsally by the faintly
apparent temporal muscle bulges that provide a faint set off of the head
from the trunk, but the c¢hin is ventrally flattened and set oft from the
body.

The rostal is slightly lareer than the third supralabial and only its very tip
is vistble from above. Pairs of nasals, very large prefrontals, frountals, and
first and second parietals form a sequence of larege shields along the dorsal
surface of the head. The posterior edge of the frontals hes just candad to the
level of the angulus oris. The first parietals are large, trapezoidal and may or
may not be in point contact with each other just posterior to the frontals’
posterior tips. The second parietals form a pair of right triangles, the hiypot-
enuse of which contacts the posteromedial edge of the first parietals. The
lateral sutures of the prefrontals and frontals appear to be proloneated across
the midline to form the lateral edee of the second parietals of the opposite
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Ficure 4. Amphisbaena heathi. Dorsal, lateral and ventral views of the head
of the paratype, CAS 49424, from Ceara Mirim, RGN, Brazil.
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FicUre 5. Amphisbaena heathi. Dorsal and ventral views at midbody of CAS
49424, to show segment proportions.

side. They are paralleled by the sutures between ocular and third infralabial,
which continue in an unbroken straight line as the post-ocular-temporal
sutures and as those hetween the first partetals and the segments ventral
to them. All of this gives the scale pattern a very charaeteristic regular
vcometrical appearance. There are three subequal supralabials, the second
the largest, the third oceupying the shortest distance along the labial edge.
The posterior edge of the third supralabial always lies slightly anterior to
that of the third infralabial. The interlabial sutures run anteriorly at
angles (to the labial edge) of 30°, 45°, 90°, and 90° rvespectively. The
ocular is quadrilateral, in contact with the dorsal edges of the second and
third supralabials, in hroad contact with the prefrontals, in point contact
with the frontal, and margined posteriorly by the equal-sized postoeular.

The mental is elongate and triangular, and in point contact with the
small rhomboidal postmental, the sides of which are approximately equal
in width to the elongate trapezoidal first infralabials whose medial edges
contact it. The second infralabials are huge and in point eontact with the
postuiental. Two first large postgenials lie between the medial edges of the
second infralabials, and the posterolateral edees of the postmental. These
are followed hy the three small sceond posteenials. The third infralabial is



F1cure 6. Amphisbaena neathi. Lateral (top), and ventral (middle) views of
the cloaca and tail of the holotype, CAS 49374, and ventral view (bottom) of the
tail of the paratype, CAS 49424, to show expression of the precloacal pores, and
healing of the autotomized stump.
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small. Medial to it lies a pair of large shields on cach side, ocenpying the
position normally held by the malars. Neither pair contacts the postmental.
The posterior ones are here considered as the enlarged extreme lateral
segments of the postmaltar row, which then numbers six segnients. KEnlarged
postsupralabials (postinfralabials) larger than the preceding segment(s)
i line, lie caudad to the angulus oris.

Dorsally the first hody annulus includes two large shields back of the
first supralabial and the trapezoidal postocular. The second hody annulus
also sweeps forward to include two segments plus the enlarged first
parietals. The second parvietals represent a remnant of an imtercalated
dorsal halt annulus. The anterior edge of the third body annulus sweeps
shightly anterior and its middorsal elements arve shehtly lengthened. The
midventral elements of the first through tourth annul are somewhat nar-
rower but otherwise regular. This narrowine accounts for the anterior
crvature of the ventral portions of these and the tour sueceeding annuli.
More posterior annuli show no anterior curvature and lie normal to the
long axis ol the trunk.

There ave 183 to 187 hody annuli from the back of the third infra-
labial, up to and imeluding the preeloacal “pore bearing™ vow. The pectoral
region is very short and not complexed. There are neither intercalated
dorsal halt amnuli nor irregularities alone the trunk. Only the parvatype
Lias an irvegularity in the immediate preeloacal region. There are 12 dorsal
and 18 to 20 ventral segments to a midhody annulus.

The cloacal region of the male is c¢haracterized by four laree round
precloacal pores which are completely lacking i the female. Both speei-
mens ave elearly adult and have mature gonads. The female has the oviduet
filled witli a poorly preserved yolk mass in an carly stage of development.
There are eight pre- and 11 to 12 posteloacal segments, with the two lateral
precloacals very mueh the smallest, and three to fowr lateral halt annub.
There are seven or eieht caudal anmuli up to and including the autotomy
annulus after which the tail is treshly autotomized in the holotype and
autotomized and healed in the parvatype (which accounts for Schmidt's
remarks).

The lateral sulei are faintly indicated by elahoration of the aliened
mtersegmental sutures after approximately the thivty-fifth bhody annulus
and until the eighth precloacal annulus. Dorsal and ventral sulei are, if
present, expressed only by alienment of interseemental sutnres.

The middorsal seements ave approximately 1.5 times as long as wide
and the midventral 1.2 to I as long as wide, so that there are no segments
wider than long. There is relatively little change in seement proportions
along the length of the trunk.

Raxce. Brazil. Rio Grande do Norte, lowland coastal region.
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FieUre 7. Amphisbaena. Secatter diagram of body diameter and of tail length,
versus snout-vent length of specimens mentioned in the paper.



Ficure 8. Amphisbaena carvalhoi. Dorsal, lateral and ventral views of the head
of the paratype, MN R-2094, from Pocdo, Pernambuco, Brazil. The line equals 1
mm. to scale. (Mrs. M. McKinney, del.)
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DISTRIBUTION RECORDs. BRAZIL: Rio Grande do Norie: (eara Mirim.
(AN 49424 (paratype). Baixa Verde, CAS 49374 (holotype)

Amphisbaena carvalhoi (ians, new species.

Diaeyosis. A very small form of .Lmphisbacna without major fusions
of head shields, with slightly enlavged fivst parietals, with three snpra- and
three infralabials; and with two postgenial and no postmalar rows. The
head is slightly compressed dorsoventrally, noticeably set off from the neck
and l)(*zn's‘ a regular secementation pattern. The form has 231 to 245 hody
annuli; 7 to 8 candal annuli up to the antotomy eonstriction (all tails are
(-mn])lctc); 19 to 22 candal annuli from the cloaca to the conical caudal
spine: 12 to 14 dorsal and 16 to 18, generally 18, ventral segments to a
midbody annulus; and four c¢learly expressed, small, round precloacal pores
in hoth sexes. The color of preserved spechnens is brown dorvsally, fading
out ventrally on the trunk. The nape and pavietal aspects of the head and
the dorsal surtace of the tail ave slightly darker. The lichtened avea extends
across the supralabials and the rostral region. Pigmentation consists of
acneral coloration of the dorsal segments, emphasized on the rectangular
seemental centers. Laterally the margins fade, the vectangles decrease in
size, and seemental drop out oceurs.

[lororyrm. MN R2095, an adult male, collected by Antenor Leitao de
Carvalho at Pocio, Muuicipio de Pesqueira, Pernambueo, Brazil. Pocio lies
on the Serra de Acahy at 1035 m elevation, and the specimen was eollected
in bhroken up granite gravels near the top of the mountain range (ef.

Oy~

Carvalho, 1937).
PararypiEs. MN R1759, R2093-R2094, R2096-R2098; SUT 1728917290
(taken with the holotype).
DEescrirrion, Figure 8 of the present paper shows views of the head,
ficure 9 shows ventral and lateral views of the tail and figures 10 through

1 )

FicUre 9. Amphisbaena carvalhoi. Ventral view of cloaca and tail of the para-
type, MN R-2094, from Pocdo, Pernambuco, Brazil. The line equals 1 mm. to scale.
(Mrs. M. McKinney, del.)
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T compares
hody proportions with those ot tmphisbacna heathi. Meristie data are listed
in table 1.

12 are photoeraphs of the coloration and other aspeets. Figure

This is a small-sized speeies of Amphisbacna with an even hrown dorsal
color, emphasized on the parietal region and on the dorsal surface of the
tail. The ventral surtace is lieht colored from the tip of the tail up to and
including the infralabials, first (and secend) supralabials and the rostral
tip. Some specimens (ineluding the holotype) show a fainter version of the
dorsal color on the ventral surface of the tail. Pigmentation is unifoim
across many of the dorsal seements; others show a rectangular darkened
area. The countershading is achieved by a eradual tading of the segmental
mareins, proceeding more rapidly helow the lateral line, by a decrease of
the arvea occupied hy the central rectangle, and by marked seegmental
drop-outs.

[ead scementation is characterized by lack of major fusions, by large
prefrontals, by postoculars almost as large as the frontals, and by medium-
sized first and no enlarged second parietals. The head is relatively short,
more or less pointed and dorso-ventrally compuressed. The temporal muscles
bulge noticeably and the middorsal sutures ave faintly sunk from the level
of the frontals to the third body annulus. The nuchal region is slightly
constricted. After this the trunk continues at constant diameter along most
of its length.

The rostral is approximately of the size of the first supralabial aud only
its tip is visible in dorsal view. Pairs of sizeable nasals, lavee prefrontals,
small frontals, and medium-sized first parietals form a sequence of larege
shields along the dorsal surface of the head. The posterior edee of the
frontals lies slightly anterior to the level of the angulus oris. There are
three supralabials, the second the largest: the third the smallest. The pos-
terior edge of the third supralabial generally lies slightly anterior to that
of the third infralabial. The interlabial sutures run anteriorly at angles (to
the labial edge) of 30°, 50°, 60°, and 75° respectively. The ocular is quadri-
lateral, in contact with part of the dorsal edges of the second and third
supralabials, in broad contact with the prefrontal, in point contact with
the frontal, and mareined posteriorly by the postocular and possibly hy
the seement ventral to it.

The mental is a small, rectangular segment only slightly larger than
the small fivst infralabials, and approximately one-half the size of the
septagonal postmental. The second infralabials are very large and are
medially in full contact with the postmental. The malars are large, and lie
immediately posterior to the large second and medial to the small third
infralabials. They never contact the postmental. Two subtriangular first
posteenials enelose the posterior tip of the postmental and are followed



Frcure 10. Amphisbaena carvalhoi. Dorsal, lateral and ventral views of the head
of the holotype. MN R-2095.
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Ficure 11. Amphisbaena carvalhoi. Dorsal and ventral views at midbody, of
MN R-2095, to show segment proportions and pigmentation pattern.

by three postgenial seements of the second row. One specimen has a tiny
median segment midway hetween the two large first postegenials. There are
no postmalars. The lateralmost postmalar segments of the first body annulus
are widened.There is always a pair of enlarged postsupralabials and post-
imfralahials.

Dorsally the first body annulus includes two large shields back of the
third supralabial and the large postoenlar. The second hody annulus gen-
erally splits one seement dorsal to the angulus oris, giving rise to two dorsal
halt annuli. The anterior of these is normally an intercalated one and the
posterior one the dorsal continuation of the second body annulus, though
irregularities occur and some spectmens have two rather than one inter-
calated half annuli. The anterior dorsal half annulus includes two medium-
sized, pentagonal first parietals as well as two to three smaller segments
on ecach side. The posterior dorsal half annulus culminates in the second
parietals which are scareely enlarveed. The midventral elements of the
second through sixth body annuli are somewhat narrowed. The posterior
annuli show no curvature and lie normal 1o the long axis of the trunk.

There are 231 to 245 body annuli from the back of the third infralabial
up to and including the precloacal porebeaving row. The pectoral region
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Fieure 12. Amphisbuena carvalhoi. Lateral (top) and ventral (bottom) views
of the cloacal region and tail of MN R-2095, to show proportions, segment and
pore arrangement, and color pattern.

is not complexed. There are no irregularvities or intercalated dorsal half-
annuli along the trunk, though there generally 1s some irreeularity in the
ten precloacal annuli. There are 12 to 14 dorsal and 16 to 18, generally 18,
ventral segments to a midbody annulus.

The cloacal region is characterized hy four medinm-sized, but elearly
expressed, round precloacal pores, present in hoth sexes and in juveniles.
Six larger precloacal segments cover a half-moon-shaped precloacal shield,
that is extended latevally by a small straight seement on cach side, so
that there generally are eight precloacals. Twelve to 14 radially arranged
posteloacal segments, with the two midventral ones slightly enlarged,
border the posterior lip of the cloaca. Lateral half annuli number three to
four. There are 7 to 8 caudal annuli up to and including the elearly nar-
rowed and constricted autotomy annulus, and 19 to 22 from the cloaca
up to and ineluding the caudal tip. The tail swells slightly posterior to
the autotomy constrietion, and then hecomes gradually conical, reducing
down to the parabolie, vertically oval tip.

The lateral sulei are clearly indicated after the fiftieth Dhody annulus



630 CALIFORNIA ACADEMY OF SCIENCERS [Proc. 4111 SER.

and run up to the level of the cloaca. At midbody they arve expressed as
erooves half as wide as one of the fringing segments and filled with broken
seements. The dorsal suleus is barvely indicated by alignment of interseg-
mental sutures. It is clearly apparent only at the base of the tail and in
the nuchal region. The ventral is indicated only by alienment of inter-
segmental sutures.

The middorsal seements are approximately 1.3 to 1.5 times as long as
wide. The midventral segments vary from 0.9 to 1.2 times as wide as long.
There is some minor variation in segmential proportions along the length
of the trunk.

Ranae. Brazil. Pernambuco, Serra do Acahy.

DISTRIBUTION RECORDS. BRAZIL: Pernambuco: Pociio, Munieipio de
Pesqueira, elev. 1035 m., MN 1759, 2093-2084, 2095 (holotype), 2096-2098;
SU 17289-17290.
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